A 135-item alcohol behavior questionnaire and the short-form Minnesota Multiphasic Personality Inventory were administered to 160 new admissions to a state hospital. The alcohol questionnaire was constructed with substantial item redundancy so that specific factors could be defined if they exist. Factor analysis of the 135 items revealed one large alcoholism factor plus 10 small specific factors that are not essential features of alcoholism. A principal components analysis of the 42 items most highly related to the single major alcoholism factor provided scoring weights. Item analysis techniques were used to identify the MMPI items which were most discriminating between patients with high and low alcohol-abuse scores. Forty-nine MMPI items were found to relate highly to the alcohol-abuse factor scores. The 49 items were found to contribute most to scoring of Hs, D, Hy, and Pt clinical scales, while the contribution to Pd was substantially lower.
While there is justified interest in identifying differences in patterns of alcohol abuse among alcoholics (Horn & Wanberg, 1969) , there is a serious need for a unidimensional scale that can serve as an index of severity of alcohol abuse. In a previous study, we found that by including both moderate abusers and alcoholics in the study sample, a single major factor emerged to represent the continuum of abuse associated with alcoholism (Patrick, Connelly, & Overall, 1970) , and an investigation of the personality correlates of severe alcohol abuse suggested the prominence of neurotic, anxiety, and depression components (Whitelock, Patrick, & Overall, 1971 ). The present study was undertaken on another sample of patients to explore more fully the appropriateness of a unidimensional conception of alcohol abuse and to investigate further the personality characteristics associated with severe alcohol abuse.
The Minnesota Multiphasic Personality Inventory (MMPI) has frequently been used to characterize distinctive features of the alcoholic's personality. Numerous investigators have pointed to the typically elevated Psychopathic Deviate (Pd) scale (Goss & Morosko, 1969) . The present authors have, on the other hand, emphasized the difference between profile patterns of alcoholics and those of other substance-abuse groups such as addicts (Overall, 1972) . A survey of MMPI profiles reportedly associated with alcohol abuse in such sources as Gilberstadt and Duker (1965) and Lanyon (1968) reveals a strong neurotic, anxiety-depression overlay. Thus, we approached the present study with the hypothesis that severe alcohol abusers can be distinguished from less severe abusers in terms of personality patterns and that the most distinguishing features should be neurotic sensitivity, anxiety, and depression, and not the widely reported impulsiveness and acting-out behavior of the psychopathic deviate.
METHOD
An inventory of 135 items concerned with alcohol abuse and related behaviors was compiled. Several items, usually 3 or 4, were included to represent each type of behavior spanned by the inventory. This redundancy was purposefully included to provide a basis for denning specific factors if the several items did not reflect a single underlying alcohol-abuse factor. The expanded inventory included the 38 items that had loaded most highly on the primary factor of alcohol abuse in our previous study plus 97 additional items. The intent, in constructing this broader inventory, was to provide ample basis for definition of multiple independent factors in the event that alcohol abuse does not fall along a single unidimensional continuum of severity, as we hypothesized that it would.
Patients selected for the study were newly admitted psychiatric patients in the Rusk State Hospital, Rusk, Texas. They were screened by clinical interview to insure that they used alcohol with at least moderate frequency so that the inventory items would not be 303 irrelevant for them; however, both alcoholics and nonalcoholics were accepted in the sample. Obviously, abstainers were not included, but "alcoholism" was not a criterion for inclusion in the study. The total sample included patients whose alcohol use ranged from what might be called social drinking to very severe abuse. A substantial range of alcohol behavior was considered essential in the attempt to define a continuum of severity of alcohol abuse. This is the principal way in which our study differs from those designed to investigate different patterns of alcohol abuse among severe alcoholics. The final study sample included 160 patients with a wide range of alcohol use.
The 135-item inventory was first subjected to an orthogonal powered vector factor analysis (Overall & Porterfield, 1963) with subsequent transformation to an oblique primary structure (Overall, 1968) . The powered vector method is a cluster-oriented factor solution in which each factor axis is positioned, insofar as possible, to represent a discrete homogeneous cluster of test items. The results from the powered vector analysis revealed one large overriding factor with 10 relatively independent secondary factors. The analysis provided the basis for specification of what the major factor of alcohol abuse includes and, by virtue of the small specific factors, what it does not include.
The 42 items that were found to relate most highly to the primary alcohol-abuse continuum were selected for more intensive study. A principal axes factor analysis was accomplished with communality estimates in the principal diagonal of the correlation matrix to investigate more specifically the question of unidimensionality of the domain spanned by the 42 items.
Assuming that one underlying dimension is adequate to account for the correlations among the items, the first principal component of the matrix of covariances among the 42 items should provide the weighting coefficients which defined a composite index of alcohol abuse that maximally separates the severe abusers from the more moderate drinkers. The first principal component score was calculated for each individual, and this score was then accepted as a composite alcohol-abuse index for use in subsequent analyses. Severity of alcohol abuse was thus defined in terms of scores on the empirically defined composite alcohol-abuse index in a heterogeneous sample of patients whose alcohol use might be described clinically as ranging from social drinking to severe alcoholism.
Having defined an index of severity of alcohol abuse from responses to the alcohol questionnaire, item analyses aimed at identifying the MMPI personality inventory items that relate most highly to the severity of alcohol abuse were next undertaken. Patients were grouped into "true" and "false" categories on each of the 373 items of the short-form MMPI, and a simple analysis of variance was computed to test the significance of differences in mean alcohol-abuse scores between the true and false categories. On the basis of these analyses, MMPI items that tended to discriminate between severe and less severe alcohol abusers was identified. It should be recognized that in these and subsequent analyses the severity of alcohol abuse in this heterogeneous alcoholic and nonalcoholic sample was defined operationally in terms of the composite alcohol-abuse index, not on the basis of any clinical definition of alcoholism, moderate or severe.
RESULTS
The orthogonal powered vector factor analysis computed on the 135-item intercorrelation matrix with communality estimates in the principal diagonal yielded 1 major alcoholabuse factor plus 10 somewhat independent specific or secondary factors. The variances accounted for by the 11 factors were 27.2, 2.6, 3.1, 3.0, 3.5, 2.8, 2.4, 2.2, 2.4, 1.9, and 2.2. The substantially greater variance accounted for by the first factor, together with the fact that it loaded heavily in all items concerned with amount of alcohol consumed, provides the basis for our consideration of it as being the alcohol-abuse factor. The other specific factors, involving usually no more than a triad of highly similar items, provide a basis for insight into what alcoholism does not necessarily involve.
The first orthogonal factor in the alcoholabuse domain included numerous subsets of highly similar items. Obvious redundancies were included in the 135-item pool to provide a basis for delineation of more specific factors; yet most of the homogeneous subsets projected only on the one major dimension of alcohol abuse. In Table 1 , the 42 items that had largest loadings on the first major factor of alcohol abuse are listed. In a mixed sample of alcoholics and more moderate users of alcohol, there is a tendency for some alcohol items to be endorsed by most individuals while others are endorsed by only the most severe abusers. The percentage of the total sample that endorsed each item is entered in the column headed %. The second coefficient following each item is the orthogonal powered vector factor loading for that item as derived from analysis of the 135-variable matrix.
The 42 items that related most highly to the primary alcohol-abuse factor were subsequently analyzed by the principal axes method to evaluate with greater precision the unidimensionality of the domain spanned by the 42 items. The eigenvalues, or factor variances, for the first six principal axes factors of the 42 X 42 correlation matrix with communality estimates in the principal diagonal were 18.2, 2.0, 1.9, 1.5, 1.3, and 1.2, respectively. The fact that the largest root is more An item analysis was performed to identify the MMPI items that discriminated best between patients with high alcohol-abuse scores and those with low alcohol-abuse scores. For each MMPI item, patients were grouped into true (T) and false (F) categories, and a simple ANOVA was employed to test the significance of differences in mean alcohol-abuse scores for the two groups. A total of 49 MMPI items were identified as having a highly significant relationship (p < .01) to the alcohol-abuse index. These alcohol-related MMPI items are listed as follows, with an indication of direction of response that was associated with higher average levels of alcohol abuse: 3 (F); 7 (F); 8 (F); 9 (F); 
13(T); 29(T); 30(T); 43(T); 44(T); 46(F); 47(T); 61(T); 67(T); 72(T); 76(T); 79(F);

(T); 94 (T); 104 (T); 106 (T); 107 (F); 126(F); 130(F); 136 (T); 141 (T); 142 (T); 146(T); 156(T); 157(T); 186(T); 188(F); 189(T); 207(F); 21S(T); 230(F); 236(T); 238(T); 242(F); 243(F); 2S1(T); 259(T); 262(F); 267(T); 278(T); 301 (T); 305(T); 318(F);345(T);357(T).
Of the 49 MMPI items that were found by item analysis to relate most highly to the alcohol-abuse index, most were identified as contributing toward the clinical scales Hs, S, Hy, and Pt. The number of alcohol-related items that are also keyed for each clinical scale is shown in Table 2 for each of the conventional clinical scales of the MMPI. The first column indicates the total number of items that are keyed for each clinical scale. The second column indicates the number of alcohol-related items that are among the keyed items, and the third column indicates the percentage of the total keyed items for each clinical scale that are also alcohol-related items. It is apparent from these figures that the greatest concentrations of highly discriminating MMPI items are found among those scored for Hypochondriasis (Hs), Depression (D), Hysteria (By), and Psychasthenia (Pt), Only 14% of the items contributing to the Psychopathic Deviate (Pd) score were also recognized as alcohol discriminating items.
DISCUSSION
The purpose of this study was to evaluate the validity of a unidimensional conception of alcoholism and to examine in greater detail the specific symptom and behavior correlates of severe alcohol abuse. A previous study, which was undertaken with the expectation that alcohol abuse would prove to be a complex combination of several independent dimensions, provided instead the suggestion that alcoholism should be considered to follow a unidimensional continuum associated with duration and severity of abuse. The previous study also provided indication that severe alcohol abuse is associated with distinctive psychopathologic personality characteristics, among which neurotic, anxiety, and depression components are most prominent. Numerous other investigators have emphasized psychopathic character disorder as the underlying personality predisposition in alcoholism. Thus, the results from our own previous study were somewhat unexpected, not only in the suggestion that alcoholism should be denned along a single continuum of abuse, but also in the nature of personality profiles which appeared to correlate with more severe alcohol abuse. The present study, therefore, was undertaken to examine replicability of previous findings and to examine in greater detail the proposition that severe alcohol abuse tends to be associated with neurotic, anxious, and depressive symptoms of psychopathology.
To provide a more stringent test of the hypothesis that alcoholism should be considered as a unitary syndrome, we attempted to stack the cards against that proposition in an expanded alcohol-abuse questionnaire. It was considered possible that in our earlier study specific independent factors of alcohol abuse were not represented with adequate redundancy to provide a basis for their definition as separate factors. Thus, in the present study the alcohol-abuse questionnaire was expanded, not only to include a wider range of items but also to include enough redundancy to provide for overdetermination of independent factors if they exist. In factor analysis, such redundant representation of specific content produces high communalities among subsets of items. If such communalities sufficiently exceed the relationships of the homogeneous subsets to a postulated general alcohol-abuse factor, the subsets of items will define specific factors which indicate that the items measure to a substantial degree something other than the general alcohol-abuse factor. The results from the initial factor analysis of the 135 X 135 matrix revealed that most of the redundantly represented items had essentially as great communality with a single, major alcoholabuse factor as with their specific subset duplicates. By including numerous essentially duplicated items, the item communalities were increased toward the limit of reliability; yet the communalities of most items could still be accounted for by projections on the single major alcohol-abuse factor.
While the powered vector method of factor analysis is efficient and useful for identification of homogeneous subsets of items within a large matrix, it does not have the statistical characteristics of principal axis, or principal components analysis, with regard to clarification of the question of unidimensionality versus multidimensionality. For this reason, the 42 items that were found to project most highly on the first orthogonal powered vector factor were analyzed further by principal axes method. The projections of the 42 items on the first principal factor were found to be highly similar to projections of the same items on the first powered vector factor, and the variance accounted for by the first principal factor was more than nine times that of the second largest factor. The pattern of reduction in successive principal-factor variances (eigenvalues) clearly suggested one major factor with successive factor variances small and relatively constant. Cattell (1966) has placed considerable emphasis on the pattern of successive factor variances as a basis for determining how many factors exist in a given domain; and, in terms of his concept of "scree," the present results appear consistent with the notion of a single underlying alcohol-abuse factor in the domain of inquiry.
The small, secondary, or specific factors that were defined in the initial analysis should not be disregarded. They provide important information concerning characteristics that are not an essential part of the primary alcohol-abuse domain and which, therefore, may be considered irrelevant in the definition of alcoholism. The particular social context, the type of alcohol consumed, the pattern and consistency of abuse, and the taste preference for alcohol are among the irrelevant factors when it comes to definition of alcoholism.
Having examined in some detail the alcoholrelated variables that define the primary alcohol-abuse factor, the second phase of the investigation centered about consideration of the personality correlates of alcohol abuse. Whereas we previously examined MMPI clinical profiles, it was considered important in the present study to examine the particular items that contribute most consistently to the alcoholic profile patterns. An alcohol-abuse score was computed for each 5 on the basis of his responses to the 42 most relevant alcoholabuse items. Numerous MMPI items were found to relate significantly to the alcoholabuse index, and the 49 MMPI items that appeared most discriminating between severe and less severe abusers were identified for specific examination. An analysis of the scoring of these 49 items in the conventional clinical scales of the MMPI indicated that they contributed most toward scores for Hs, D, Hy, and Pt. This finding confirmed the hypothesis drawn from our previous study in which most severe abusers were characterized by anxious, neurotic, and depressive profile patterns.
In interpreting results from the present study, it must be kept in mind that we were studying questionnaire responses and not actual alcohol behavior. Several possible explanations exist for the association of neurotic and depressive symptoms with high scores on the alcohol-abuse index. One possible explanation is that individuals who score high on MMPI scales Hs, D, Hy, and Pt have high levels of subjective discomfort and tend to perceive and to present themselves in a poor light. Such personality characteristics would seem consistent with concern over alcohol abuse, dissatisfaction with alcohol-related behavior, and with a general tendency to complain about personal problems. In this connection, it is important to note, however, that the items most consistently endorsed by 5s with high alcohol-abuse scores are essentially unrepresented in the L, F, and K validity scales of the MMPI. This suggests that the individuals who scored high on the alcohol-abuse index did not do so out of a conscious desire to present themselves in a bad light. Conversely, it suggests that the individuals who scored relatively low on the alcohol-abuse index should not be characterized as having a general tendency toward guardedness or the attempt to appear in a good light in the testing situation.
Examination of the specific MMPI items to which severe and less severe alcohol abusers responded differently raises another question. At least some of the items concern symptoms and behaviors that might be viewed as direct consequences of alcohol abuse. Headaches, stomach discomfort, periods of amnesia, nervousness, and tremors are examples. Whereas the endorsement of such items may in the general population be associated with anxiety, neurosis, and depression, among severe alcohol abusers it may represent nothing more than a recounting of the physiological effects of alcohol abuse. In interpreting the MMPI scale-score profiles of alcoholic patients, one should keep in mind the fact that direct symptoms of alcohol misuse are among the items that contribute selectively to Hs, D, Hy, and Pt scales. Lest we discount all item responses in this fashion, it is important to note that among the most discriminating MMPI items are numerous indications of psychological discontent, discomfort, and depression.
From our data, we cannot suggest whether alcohol produces the anxious depressive state or whether the anxious depressive personality type is more prone to alcohol involvement. From the point of view of understanding the psychological or phenomenological world in which the severe alcohol abuser lives, questions of cause and effect may be of little importance. It seems clear from our results that patients whose questionnaire responses indicate severe alcohol abuse have associated subjective discomfort, anxiety, and depression. Psychiatric patients who are subjectively anxious, depressed, and uncomfortable have a tendency to perceive their abuse of alcohol as more severe and its consequences more serious than do patients who do not evidence such generalized subjective discomfort. Whatever the cause-and-effect-relationships, it is our contention that such perceptions represent the psychological reality of the alcohol-abusing patient and should be dealt with as such. Implications of the neurotic, anxiety, and depression concomitants of alcohol abuse would seem important for prevention, treatment, and rehabilitation.
A question should be raised concerning selective factors that may operate to bring particular types of alcohol-abusing patients into the particular type of treatment setting from which our sample was drawn. It is conceivable that more psychopathic and sociopathic abusers of alcohol do not readily enter a state hospital treatment setting or any other for that matter. This does not necessarily mean that such personality types do not exist in the general population of alcohol abusers. They simply may not appear in a psychiatric treatment population as frequently as do the more distressed, anxious, uncomfortable, and depressive types. With this possibility in mind, it would seem improper at this time to generalize the present findings beyond a state hospital or similar treatment setting. It remains for future research to determine whether conclusions with regard to personality and psychopathology apply to alcohol abusers in general.
